application of ethylene chlorohydlrin, application of potassium thiocyanate, or thiourea, and in some cases, the mere passage of time. It is not immediately obvious that these dormancy-breaking factors possess any characteristic in common. Nonetheless, it is probable that there must be some point at which the mechanisms by which the several factors act upon dormancy merge, and play upon one or a few common facets of cell function.
If we view the problem of dormancy within the framework of molecular biology, a hypothesis immediately suggests itself, namely, that in the dormant cell the genetic material is completely, or nearly completely, repressed. According to this hypothesis, the genetic material would be unable to express itself in the form of production of the messenger RNA which is essential to enzyme synthesis and hence to growth and metabolism. The present paper constitutes a first approximation analysis of whether the hypothesis of gene repression as the cause of dormancy is a tenable one. The method consists firstly in comparison of the rates of RNA synthesis by dormant and awakening buds, and secondly in comparison of the abilities of the chromatin of such buds to support DNA-depenclent RNA synthesis.
1 Received Jan. 31, 1964. 2 Report of work supported in part by the Herman Frasch Foundation, the National Science Foundation, Grant G-25150, and the United States Public Health Service, Grant RG-5143.
Materials and Methods
The dormant buds of potato tubers formed the experimental material for the present investigation. Potato tubers exhibit a rest period of 2 or more months after harvest. During this period the buds of the tuber will not grow, even if they are placed in a plhysically favorable environment. The (ormancy of potato tuber buds may, however, be broken at any time by application of ethylene chlorohydrin (4, 5) . Bud growth commences 10 to 17 days after the beginning of a 3-day treatment witlh ethylene chlorohydrin (8) .
Freshly harvested potato tubers were immediately stored at 4°. Under these conditions, complete dormancy is maintained for a period of several months. Tuber samples sufficient to supply 30 to 200 buds per treatment were remove(d from cold storage at the beginning of each experiment on in vivo incorporation of precursor into RNA, and tuber samples sufficient to supply approximately 5 g fresh weight of bud tissue removed from cold storage at the beginning of each experiment on chromatin isolation.
Treatment for the breaking of (lormancy was carried out in closed containers containing ethylene chlorohydrin (The Matheson Co., Inc.) in a concentration of 2 ml per kg tubers (8) . The ethylene chlorohydrin was contained on a piece of cotton which in turn was contained in a petri dish in the bottom of the container. After an ethylene chlorohydrin treatment period of 3 days, the tubers were removed to the open air for the remainder of the period before final harvest. In the present experiments, visible growth of potato buds commenced approximately 4 days after the end of ethylene chlorohydrin treatment, or 7 days after its commencement. Control buds were similarly harvested from nontreated tubers. The buds of nontreated tubers remained dormant over the 2-month period of cold storage during which the several lots of tubers used were observed.
Incubation of Excised Potato Buds in Uridine-2-C14. Rate of RNA synthesis by potato buds was determined with excised buds incubated with the metabolite under investigation. Buds Results The data of figure 1 concern a typical experiment in which buds pretreated for 3 days with ethylene production per cell. This also increases as a result of ethylene chlorohydrin treatment (fig 3) .
The production of RNA by nondormant potato buds is inhibited by actinomycin D pretreatment (fig 2) . It is clear therefore that the RNA production by such buds is of the DNA-dependent variety (7, 9 It is already established that chromatin may be isolated from the tissues of plant material with the genetic control machinery intact (1). It has further been established that the DNA of the derepressed genes of chromatin is available for transcription by added exogenous RNA polymerase (1). The rationale of the present experiments is then that of isolation of chromatin, and determination of the extent of derepression of such chromatin by determination of the ability of chromatin to support DNA-dependent RNA synthesis in the presence of added exogenous RNA polymerase. The data of table I concern a typical experiment. For this experiment one set of tubers was first treated for 3 days with ethylene chlorohydrin, and then left to grow at 25°f or 10 days. Three days before the expiration of the 10-day period, 2 further sets of tubers were removed from cold storage, and one treated for 3 days with ethylene chlorohydrin. The third set remained at 25°in a container similar to that used for the ethylene chlorohydrin treatment, but without ethylene chlorohydrin. This 
